OBJECTIVES The aim of this study was to evaluate the appropriateness of percutaneous coronary intervention (PCI) in Japan and clarify the association between trends of pre-procedural noninvasive testing and changes in appropriateness ratings.
with acute coronary syndrome (1), its survival benefit has not been clearly established for patients with stable CAD (2) . Because the patients who undergo PCI are exposed to the risks of periprocedural complications such as bleeding or procedure-related myocardial infarction, the appropriate indications of PCI are of significant importance.
To promote the appropriate and judicious imple- In Japan, the number of PCI procedures has been increasing. More than 200,000 procedures in >800 hospitals were performed in 2012; this number is disproportionately large compared with the number of coronary artery bypass grafting (CABG) procedures.
The number of PCI procedures is estimated to be >14 times greater than CABG procedures (7) . Consequently, whereas the proportion of elective PCIs accounts for < 40% in the United States, as many as three-fourths of PCIs are performed in nonacute settings in Japan (7, 8) , and a greater number of patients with multivessel diseases are treated with PCI in Japan than in the United States (9) . Furthermore, the pre-procedural evaluation is also quite different between the 2 countries: the performance of coronary CT angiography (CTA) is increasing remarkably in Japan, whereas the stress testing remains the main modality in the United States. These unique characteristics in Japan underscore the need for a proper evaluation of PCI appropriateness.
The purpose of our study was to evaluate the We used an algorithm to map PCIs in the JCD-PCI registry to AUC/2009 and rate the procedures as appropriate, uncertain, or inappropriate. This algorithm, which was validated in a previous study (6) , enabled the mapping to be performed in an efficient manner. All the definitions in our study were identical to those in AUC/2009. We optimized our mapping algorithm to maximize the use of existing data and minimize the influence of missing data. Inohara et al.
Appropriate Use Criteria for PCI in Japan Values are n (%).
CCS ¼ Canadian Cardiovascular Society; CTO ¼ chronic total occlusion; LAD ¼ left anterior descending artery; 3VD ¼ 3-vessel disease; all other abbreviations as in Table 2 .
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Appropriate Use Criteria for PCI in Japan S E P T E M B E R 2 0 6.0%; p < 0.007) ( Table 3) . Overall, almost all of the inappropriate PCIs were confined to 5 scenarios, as summarized in Table 4 . Table 3 ). Tables 1 to 3 .
2012, the rate of inappropriate PCIs increased to nearly one-third because noninvasive stress testing was not performed before a large number of elective PCIs in Japan and was seemingly affected by the increasing trend of coronary CTA.
Under the original criteria (AUC/2009), the proportion of inappropriate procedures in our study was almost within the range reported in previous studies.
Similar to our study, previous reports have shown that almost all coronary revascularization procedures performed in the acute setting were appropriate (4,6), whereas ratings in nonacute settings varied widely, from 11.6% to 17% depending on the study (4) (5) (6) 15) .
Additionally, the characteristics of the nonacute procedures that we classified as inappropriate were also concordant with those reported in previous studies. Inappropriate PCIs were likely to be per- (21) .
Actually in our registry, the prevalence of PCIs using in Japan is estimated to be >7 times more than that in the United States (22) . Second, there is universal health coverage in Japan, which makes it easier for patients to access medical resources. In 1961, Japan managed to extend social health insurance to the entire population and achieved universal health coverage (23) . This health policy is equally applied to all healthcare facilities, and the provision of equal medical services is achieved across the entire nation.
Further studies focused specifically on coronary CTA are needed to close this scientific gap in PCI indications.
STUDY LIMITATIONS. For a thorough understanding of our results, several limitations should be acknowledged. First, not all hospitals that perform PCI in Japan participate in our registry. Our registry, however, is multicenter and includes a relatively large number of procedures. We believe that this is one of the representative Japanese databases on PCI patients and that our results comprise the most complete assessment of practice patterns throughout Japan currently.
Second, the use of coronary CTA has become more widespread in Japan compared with the United States. In 2010, the percent of PCI patients evaluated with coronary CTA was >30% in Japan, whereas it was only 2.7% in the United States (8) .
Although there is a significant gap in the use of coronary CTA, the temporal trends of noninvasive testing, in which previous anatomic assessment has been increasing, are similar in both countries. This means that similar trends regarding appropriateness of PCIs will be highlighted in the near future in the United States. 
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